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7^-^5 0 l£fflWCV>S. A^3&F3 8~ 
4 5 MHffffi^fcAA U ^■mcOMSSSr 30 

IW$*S36»*^tS. @5£MvCtt, mtLXA 
by hT3-^^ffi^TVM,^ y-xfi^®gaiii8 

cogg^^y hommizx^xft5£tixm\.K 

[0 044] &*>^A,. ^l«WtCT^L^*&&. T 

■rvftt<7)mmt&*-&hitxmm& ztt>*i 
mxhh. 

[0045] imm3)^mmizt5^xit. i-. y i* 
m&t:<?4 $>riz}mh%m%m<?>oN ■ off 

[0 04 6] 0i4«. m&mtmm. %smm<oo 40 

N • OFF$0»S-r3-^fflV^ffd*^COSlil|5I8S 
cO0H£*l/O>S. 05^L^ffi«-r(i. f3-/(0 

fc^^oa^sssisr^i.^ timmiztam:^ t 
itx. wmms&omftgmtzffi- &-?-i;>mz>zb 

ON • OFP0WfflO/^X»iB^-&NAND|Bini 
40 It. *2RB^xi*htf»aBHW>ON- OF 
F®Itaiffl«0>'NVPX^a}7J-rSNANDIlIS614 0 2i:<0 50 
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[0047] *iT» Hl4fc**J:9fc. r3-^Sr 
coon • OFF8Jfl£. Sft&rs-^&a't/l'Xtc 
[0048] 4f, NAND|all&140ia»&A/PX# 

hhj&u 5giaico^»/hco«fB£s*^. 
isyfwwfctmzmk (on) siaacoj. 

- . y hg&gfcfcwc 5 -y f-Kft#»T Lfcft. NAN 
D HHftl 4 0 lfrfcSVWXfcffihS** 
Wmmi (OFF) -fS. ZZX\ SSlgBcOi^ 

-/htctsfts^sesai^oFF-fsm?^. nand® 

814 0 2frt>>VlXtfftJ]Ztl. m2ggc0i->y h 
<05£S8£g£ON-t&. ^(Ot&f^Ji. NANDBffil 4 
0 1 /VC0O-- y hS^m-tcOATJigl'k . N A N D®» 

1 4 o 2^<oi^-/ h mm^nx-h^-^m. lx \ > 
hitfrt,. miztuxz. jar. $m®j---vht® 

m&X=.-9 FcO^BSScOON • OFF*. 2fflc0r3 
-yizi~>X3eS.izft^X^<. ZcoXo^^mco^V 
vhbLXli. m&-t&3--v hSTcO^SSSScoON 

[0049] (HJfc0!4):*^WCfcVvCli. i^ y h 
SS-t^C^^f 5^tCi5ftl.^««[SSicOON - OFF 

[0050] *WR*mfc?hmH;. V«A>5s791zm 

itixmnmm)}{tz%iz%L>&. m^-^hm 

-^y^E0S8t:TT3 -nzXh-$-hW%<F> b'-y ha*? 
tiftiU i-«ybSJ?fi-^co*lft^iiJirrs^tfcJ: 

T3-^2fflk-rsiHtW4coi3^^fcfcv%T 

[0051] zzt. *mfomizt5\,*xu. mm4 1 

^X$:fiffflLT««S[jSc0ON • OFF^JSP^ffdeilt 

[0052] 015Sr#8S-r5. SS?@gSl 5 0 0«H 
*tW2fc|^«cot,<OT'fcO. lfflcOrn-rfcioTffl 
Jft^fll.. mi&B<DJL--y M 5 1 OfctJftS^S 

aicooN • oFFii. mm2bmm. rn-r^ia 

gcoNANDHIBl 5 0 lc0JB^j(cJ:-oTff 3. 1^28 
gjm. ©&g£T'COi-»/Mcijl,vCti, NANDE1 

2aBc0i-yhfcfc^T, T3-^2SBC0NAN 
D0S81 5 0 2cOtB7J>'^Xii. 2A73NORHlffi (0. 

mzNORmbmitz. ) i 50 3<o-*(ca 
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gjL^ . y MCi>ttS&&g?>^7 M^'X* 1 5 0 50 

[0053] srfc, m&miz^itim&tcDmiizm 

ifcifc, NORGJK15 0 3. Jyrt-fl 504frt> 

i3#ju^.y htf*ti?ii%m%mx4 yf-iiiss^w-ri. 
A&jjcr>mmmmx'3>h%t>if. m&ommmfei 

[00 54] Hi StiSWC. lgB^JL^-yh 

T*>£fr\ i^fc^£iSU>f -y^lHlSS^LTOTt, 
[0 0 5 5] HftlrfftCO^T. Ml 6t,z5n-f?4 $y 

fcA*-f S ? o y ?it^V"Ol^g|£fT 3 fc#>. f3 
-^15 0 0fcJL^-ybWMI#*AaU NAND0 

bh 5 o l&bwxzmii (Hi rn-yaj^j 

1 fc*K) LT. ^Sffiail 511. 15 1 2««g|tt 

ami. i-m) . f3-^iTvf^n. 

[0 0 5 6]JgWt. ^2gg<0i- y hfcfcWti&ft 

#Htt3ti&. ^2ga^-x^.yh(cfc»t^ 

VSBV1513* 15 14UL NOR®ffil 5 0 3fcS& 
lgg<0JL^>y h«j»y7hVyX^ 1 5 0 5*»fe 

2J:9t^Vvy-4$>':J''C§84&$*U>. H16tc*W: 

#a.^.y v<r>^m<ry§m94 S (@ l 6<K l 
smsasttma. i~fi»> fcfcvvc. i 

■«*&< . mm> *y bwjxfnmijtzX'iXi&tai 

MOO NHUftCfrfcti* . »H0> v 7 YWJx? fflfltf 
cvmzmttZ (1603) . NOR0S51 
wx*>7J}#t>lim?* SMfcMl 5 13, 15 1 
[0057] . 82gBOa->y Hgjfcg^? 
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hW;x?150 9]H>^WXffiJ)£ffV\ NOR0 

'wc. ^isac^oN-rs. »vc. is? wax? i 

50 9Wt;kxaj^<0»TKff-5T. SS3&B<0J^-y 

[ o o 5 8 3 ®mm s m&3--v v *r, mt 
/rut* mu<r>jL~y h<Q%gmstfoNtx^&im 

10 *W2^R^LT^L*>IH t *aili*6^Tf6li 
Witt?. f r 3-r*2«ki-*«^cJt^, HB 

[0059] Kfttftsramttrou *m&&?m 
wmm&bznfmizmi^ixhmtmm (y-x 
mmmmm. y-hftwnaw) otft 
tmizftm-t hjfmiz^xwm-t. mu mm* 
mmz-t&tiibc mm®&mzmLxam*%.<iLX'h 

h C MO S Hll&£ WPFrth z k b -rh . 
[0060] H8 (A) ^8itMT 
20 lin-^y^'tt^#7 0 5 9^7X J ?>#17 37^7X 

%blztfM2ti&J<V *?J*iWrAWJ ! 7X . i:t{±r 
;p$/*^^i!#7x#fcV);y7xa^&6ffig5 o 

0 1 Srffl^S. a«5 0 0 1k tT«. S3ttt^ 

w ttz. wmmcowm&izmz-o&wm&zii-r 

[0061] &^x\ ms.5 o o i±tB!^a^)s. m 
wmm tz\mm^smmts: b'<wmm>t>\SLhT 

im 5 0 0 2 4 . ^Ut<?llT-tiT«IlS 5 0 0 2 

30 bLxzmmmm^hv. m&m®?)%.mmtz\* 
2mvxmmzttmm:m^x{>fi\\ t«us5oo 

2c01«BtLT«. 75X7CVDftJffll,\ SiH 

S«&JI?5 001a£10~2 00(niiO (»*L<»± 
5 0~ 1 0 0 (nn) ) ^-TS. *HSS0!|-C«. §W5 0 
(nm)^BKbMfl^«lS5 0 02a (ffl^ltSi=32 
(%). 0=27(%). N=24(%). H=l 7(%)) ^ 
»fi£Lfe. »:v^ TifflK5 0 0 2<7)2«BttT{i. 

40 XkLTl£KS*li»K'fl^flig^lS50 0 2b$:5 0~ 
200(nm) (#iL<J±l 00~1 50(nm)) 

fl^K5002b (fflj£JtSi=3 2(%L 0=59 
(%). N=7[%]. H = 2(%]) ZB&ltz. 
[0062] dt^T. TtmklZ*mm 5 0 0 3~5 
0 0 6^fi£-tS. ^f*«5 0 0 3~5 0 0 6Ji, ft 

£immzm-&m$mzi&<r&®(xs-<ym. 
50 £tzii-v*>i%b'<nmm^t:miiik<tm 
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0 6(i. 2 5~8 0(na) (JJ£L<{i3 0~6 0(ni)) 
— (SiiGei-x (X=0. 0 00 1—0. 0 

2) ) ^^fc-rjgfigi-sfcm^. xmtmTte. 7? 
£ <ry$$&®fmmzm*.mt ( 5 0 0 ra . 1 ^ 10 

m) Zft-yfdk. fm&ft (5 50(t:k 4BSa) £fr 

mmm*t>. ythwryyimzm^w?-- 

>79m£±-oX. ¥SttJf 5003~5006£jgj£ 
[0063] ¥g#S5 0 0 3~5 0 0 6£JE&£ 

mm waytuwjy) cov-vyrzn^x^x 
w 20 

[ 0 0 6 4 ] U— f-lgf^-CISaM^ftlS 
Xdf^Vl^-lf—^YAGU-lf-, YV04l^-1f- 

3 0 [Hz) i: U <r-x*jWMMt* 1 0 0-4 0 
0(»I/cii2)(f^«Wi2 0 0~3 0 0(iiJ/ci2))i:-r 30 
h. ttz. YAGU-if-^fflV^^-fcIli-E-^2^ 
Si&£JHvv\Vl^&jg$gg&l-l OkHzkU V- 
-f-x*/l^H&J££ 3 0 0-600 WArf ) <tt£ 
WKli3 5 0-5 0 0(BJ/cn*))fc-t6i:&^. 
tB 1 0 0- 1 0 0 0 (jun) , 4 0 0 lurnlXl&mz 

£ 5 0-9 0 [%) fc LTff ;t«r.J:^. 
[ 0 0 6 5 ] ¥^W15 0O3-5OO6£5I 

9 y- htmm5 007 £j&j£-f *> . y- htmm 5 0 40 

07JiT7XvCVD^3tJ±xy\"y^&5rffll-K JSS 
£ 4 0- 1 5 0 (nm) LTI£«££tfttli§rej[&£-r 
S. *HSfe^T-tt. VD£(Cj: OHO [im] 

Off $TBHbSfl:^R (ffllfcitS i = 3 2 (%), 0= 
59(%h N = 7(%h H = 2ra)t«Lfc.« 

i&. y- bt&tssts 0 0 nzmfmwmmz®&zti 

[0 0 6 6] 4fc, ^b^]S$rfflt^^fc«. 7*5 
X"?C VD^T'TEOS (Tetraethyl Orthosilicat 50 
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e) fc0 2 fc£8£U KJSE>J4 0(PaL S«SJg3 0 
0~400(*C)i:U KJ3»<13. 56(HHz))S* 

<o&4 oo~5oo ra<o»r--/Mc J: oy-Mfei* 

[0067] ifcWC. y- h«^IS5 0 0 7±tigS2 
0~10 0(Mi)om«D&®&5 0 0 8fc. KfflOO 
-4 0 0 (nm)Wlg 2 C9SW85 0 0 9 fc £ilJMti- 
S. IU?3 0(nii)OTaNl8*><^:S3S 

1 O^mK 5 0 0 7 1 „ mS-3 7 0 (niJcOWM*^^?. 
SS2<03W&5 0 0 8£S«gj£Lfc. TaN§t»iXy"C 

fmmxwvfLt:. ttz. vrmi. w<o^-y«y 

htm^tiWvfmX'BjSLLt:. f<0HC677^ 
yyxyy (WFe) S-fflV^I»CVDffiT^«f £<! 
it?**. ^-mfcLTty-h«ffii:LTfiOTtS 

o u Qcijartc-f h ztwmt u\ wisiits^j: 
m^izwm^t'ffy^wm^^^m^^m^m. 

(*t£9 9. 99 9 9(%)) 0)9 -Y-r hSrffl^JtX/t 

i»9~2 0 (// QciJ i i:* 1 ^ fc. 

[0068] ^t>. IB1«7)#SIS500 
8ITaN. fB2<7)««l5 0 0 9^WfcL>t*\ »fc 
K^Stl-f. V»ffltTa. W.Ti.Mo, Al.C 
u.Cr, Nda»£3flf*i*:7cS. 4^ilu£7»^± 

-r^-^tt^ l < Ktesmmx-mfoLx %> x 
w a*. vymttmmm*Y-vy7htz<m& 
mmzm&ixh^m$:^x%>s.\^. tt:. a 

g, Pd. Cxifrt>%&-&&£m^Xi>X\ l \ m 

. io#isig£Taiiir»j£u m2<^smK^wiSfc-r 
*a*^*>*. mio^mK^T i NBtt'B&fcu m2 

^^(TaN)ItMU SS2«gBig£AlB! 

fc-rsa^irfr. micosmissrTaNia-ejgfiKL. 

m20S«S^Cu|gt-ri,ffl^^fc LTt>«tV\ 
[0069] H8 (B) iZ^tXoizyxhVV 
4m£m^Xl'i;xhfrt>%:&'?X7 5 0 10£r 

y^Wl^ffa. ^ 1 cox -y^yyjJUS-ciiil 1X^2 

coi v+yrmx^r o . ^ite0>i-c(±m 1 <ox >y f-y 

y&ttfcLT. I CP (Inductively Coupled Plasn 

a : mm&mTyx-?) x 7 ^yymim\>\ x^t 

^yffl^XfcC F 4 b C 1 2 1 Oz t Srfflv\ *fl?tl<7) 
*fxmMit£25/2 5/10lsccmltl. 1 (Pa)OfiE 
*T3-f;UScO«lit5 0 0(W]C0RF ( 1 3. 56(M 
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Hz) ) m^SrSAtrr^Xvlr^fCxy^y^Sr 
fro*. ZZXii. KFrngM (») mi CPSrffl 
Vtf: K 54 x-yf-y^S (Model E645-DIC 
P ) SrfflV^. Sfiffl (tSflXr-i'') fcfc 1 5 0 (W) 
ORF (13. 5 6(MHz))S^j^aAL. HSWtft 

weB^rxmE^Q)jiit&. ■Kosuoxyf-y?- 

£fH=J: 9WK£x«yf-y^L-tm«D»«B<oaga5£ 
x-^-JBttfc-f S. lglcox y f-y^^T'«OWt:it 
-f6Xy^y/*gH;20 0. 3 9(ra/ain.K TaN 
(Ci«-SXy^y^aStt8 0. 3 2(n«/«in.)T* 
»K TaNfc^SW<DSiRJtH#j2. 5T'S>&. £ 

[0 0 7 0] zcom. 08 ( B) (C^idtCW^Ab 
frtfehix? 5 0 1 0£Bfc*t*-f fcS2«0Xyf-y^ 

V\ *ftm<0#XSS)t£3 0/3 0(scc«)fcU 1 
(Pa)<OE)3-e3-f;t«C0Sffi(c5 0 0(W)WRF ( 1 
3. 5 6(MHzJ) S*S:SAL-C7*5X-7i^LT» 

3 0#ge<Dx> y ^>^ffofc„ g«0g (ISflXx- 
S>) fct>2 0(W)tf>RF ( 1 3. 5 6[MHz)) 
AU H«WKfl<OgB/^rx«EiSrffilnrr&. CF 

4 b C 1 25:S^tfc^2<7)Xyf-y^ft-c«W|S&^ 

TaNffijtiPggfcXyf-y^Stl*,. £2<7)X.y^ 
y^ft-COWtJffSX y ^^»g{± 5 8. 9 7 (n 
m/nin.L TaNfcJtf&X.y^y/j8EStt6 6. 4 3 
(nm/min.JT&i.. y-hi&fflSLkimmm 
Zb%<*.v+>?-$-ht:#>\,z\i. 10~20(%)gg 
<ofJ^-Cx-yf-y^^SS-«Jn$-ii-*i:av\ 
[0071] ±IB8 1 <0X -y f-y^^H-Ctt. Uy'X h 

fflKMiaiffltf-*^ rxmffi^*(c J: OSS l <o#S 

r-^-awnfttti 5-4 5- fc-t*uf j^. ^ ^ l 

Tv SlOX y^-^S!ffi|t: c J:i9^1«0#SBt^2« 
^«S*^B£&^1C0^«(7)^5S5 0 1 1-5 0 1 5 
<3ilO®1»f 501 la-5 0 15ai:f2«ill 

501 ib~5oi5b) zm&z. ?-htmf&5 

0 0 7fcfcVvO2, gil<9J&tfc7)^OT 50 1 1-5 0 

1 5 Y«*rfu3rVtfWBi2 0-5 0 (nmJSSxy^-y^ 

[0 0 7 2] *Lt\ l^'Xh*^&6v;*?HI*e 

^SWfe^S-ganrfl. (08 (B) ) . K-ey 
/«sji^j}-yH-ra. £L<kM*ySEA2re?T*. 

lf&\ A *V V-Tmo&miV-X&i 1 x 1 0 13 
-5 X 1 0i* (atons/cn 2 ) 1 U WSMK* 6 0-1 
0 0 (keV) t LTff 0 . ^mmX-iiV-XM.* 1 • 5 
xl0 15 (atoiiB/ctf)i:U ttiSMHLZ 8 0 (keV) t LX 

ffo^. ns$#^.-rs^a«j7cst ix 1 5&£®-r 
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Sic*. ftSWtctiUy (P) £*:««* (As ) -SrJJ) 
v>£#. dmiyy (P) SrfflV^. 851 
OJ^K^mS5 0 1 1-501 5* s nffi$rft4'fl.? : 

tt«0G*fc*«-*v;**'i:£'K ee&^tcs»F 

«^^5 o 1 6-5 o 1 9m&ztih. mm&m 

Vmm50 1 6-5 0 1 9fclil x 1 0 2 °— 1 x 1 0 21 

[0073] <fcWt\ 08 (C) iZ3^tXoiZWJXh 
10 *>^Svx^2r^i-lH'fc:^2cOx.yf-y^5!Sl^lT 
5. CldTti, x-y^-yrffl^XtCF4i:C UfcOj 
fc£ffiV\ Ztl-?tl0)tfX%MitZ2O/2O/2O[s 
cc«) fc U 1 (Pa]cOE*-C3-f y^tOBflit 5 0 0 (W) 
CORF (13. 5 6 (MHz)) WiZtkXLXTyX-?* 
£j£LTx.yf-yrSr?To*:„ 3S«flg (Mxf-y) 
£t>2 0(W)<?>RF ( 1 3. 5 6 (MHz) ) fE7j£RA 

U HMWtftcoae^>fTxmE$-ffi!nrti.. S52co 
x>yf-y^i2SiTcowtJ«-Sx.yf-y^T»gJii 2 
4. 6 2(n«/«in.h TaNfcSttSx.yf-y^SS<i 
20 20. eT&itfiin.J-C&O. TaNfcifrtSWtf>SS? 
Jtti6. 0 5T'J>&. ftoT. W|g#giR«fc:x.y^y 
^SiiS. ^<o^2<7)x>yf-y^fcJ:"3W<OT->'N , -« 
£7 0* t%~>ti. Zcr)m2cr>z.v1->f!mizXr)& 
2<0#m«5 0 2 Ob-5 0 24 b 
mi<0#«15 01 la-5 01 5ali {$i:A,i:*x.y 
^-y^Sfl-f. ^lc7)^Ba50 20a— 5024a£ 

[0074]^^*. m20H-ty^«Hi*ffd. H 

-t>imm2<mwm 5 0 20b~5024b *^f« 

( U y ) h'-XMl .5X1 0 14 (atoms/c 

m 2 ). SSS?&S0. 5(^/0. ai61SEE9 0(keV)fc:T7- 
5X-7K-ty^ffofc. iotT. ^lcOSfOTi: 
*6&®ieS^fi!8)fi«5 0 2 5-5 0 2 8 £ Be&& 
WtCjeaWS. ic7)fi»F$ifi!Bj|g«5 0 2 5-5 0 2 

8'\3sun3 fut'jy (P) commn. ixio»— sx 

1 0 1 8 (atoiB/cm3 ) Xh *) , fiO. 35 1 «0&®lc?>f— 
40 ^-SRcoliWc^oTg^^rSS^E^WLT^I.. 
3ri>. mic^«l<Ox-^--a5fc*3ri.^<4cfl(cJ3 
^T. ^lc/)#€lc7)xWN--a5c7)Sga5A^rtffl!|tr6l*> 

ot^f. ^mmBLimK^x^iLcoff). mm 

W£<r>m.X$>Z>. aSS^«!8!l««{5 0 1 6- 
50 19tct^«!B)7C^m!ra$ni. (09 (A) ) . 
[0075] ifcwc. 09 (B) fc^t J: d fcWv'X h 

+yrxmx'ii& i cn&mmnf—^-&z&fttmzx. 

50 •y^y/LT. ^2c7)#mifca:&S^«fc^S^t 
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[0076] ^3^X y^y^«®tCfeltSX yf-y^ 
X yf-y^tfXfcLTC lzfcSFsfcSrJIHx 
*tl?tl(T)#XfcMitZ 10/50 (scci) i: LT8 1 & 
tf§S2 tf>X «yf->-^i:|5l«t I C PX y +VfE&fSS* 
Tfifd. ^3OX.y^y^«SI'CC0TaNfc^ 
SXy^-y^asgli. 111. 2(m/iin.)T-*>'5\ ? 

-vimmzm-hi-'^vTmst. 12. 80«/ii 

n.)T'*>&. 

[0 0 773 *£*S0fCli. 1. 3[Pa)Offi^"C3-f;l, 
S<omaifc5 0 0[W]c?DRF (13. 56(MHz])B}j 
$-&AL-C7-7XvSr4jSLTX ^y^Srffofc. « 
ISffl (a^XT-v) fct>10(W)<ORF (13. 5 6 

SiSflirfS. Vl±.£X<). 8lO#«l5030a~5 
03 2a#Jgj£3fi£. 

[00783 ±S^3ff)Xy^-y^izX^X. 3*10)8 
m«5030a~5032a fcM&^irV^fcMJjISig 

( LDDSB) 5 033~5 034#JBJ£$*1&. & 
fc. *Wm® ( GOLDtHIS) 502 5. 5028 
«. 8lOSS15020a. 5 0 24 ai: ^it-Pita 

[00793 £<0j:3fc:l/C. *ftte0«i. SS1<0#« 

mtm%t>%^mim(LDDmm 5033-5 

034 i. mi<0«Sli:a^^l«!ttJ|g«(GOLD 
50 25. 5 0 28£mBHZBf8.-fZ>ZktfT 

[00803 <KWt\ Pi/Xh36>^SvX^^^*L 
fcf*. y-M©SI85 0 0 7$rX>/^y^3?ia^|,. C 
dtWX'yf-y^SQSte. x»/f-y^xcCHF 3 ^ 

fflv\ siEtt-f jr^x.y^-y^a (ri Em) zm^x 
ffa. *s©fefi^ti. +*>*~-mht>. 7 (pa), rf 

S*8 0 0(W). CHF3#XS£*3 5(scai)T83?) 

®50 1 6~5 0 1 9c7)-a5<iSMU. ^'-M6SIS5 
0 0 7 a~5 0 0 7 djW&£S*l&. 
[00813 Kfc. ffcCl/y^ h VX? 5 0 

3 5Sr»l«L-C^3<OH-ey^«M*fT3. £<0lS3 
(0 k- tf VT'JiUKe.i: 0 . p ^ *;WST f T^iSttJf 
fc^^ftJffcfJ^lOiimSUM) fc«£&0SS 

2<o#ma (pS) 5r#4-rs^tt!Bj7c^*^$^ 

¥*$Uj1S#5 0 3 6£$j£-r£ (B9 (C) ) . mi(0 
mWM 5 0 3 0a S-^I€!|!J7C#(CJ«-S t LTffl 
W pS£ttWS**K$J^£^LTiEB&fW: 

[00823 xmm&t. *mm® 5036 utsa* 

y> (B:He) fcfflV^*;/ K-TgjTJgjfctS. & 
TFT SrJ^^-TS. ¥8ftUi V l/X h *> ? 5 
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